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A municipal waste-to-energy (WTE) facility located in North Americahas been in operation since 1992. The
facility currently consists of a National Resource Technologies (NRT) fuel processing system followed by 4
Consumat type 110 TPD furnaces with heat recovery boilers and an evaporative cooling tower/dry lime
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injection/fabricfilter based air pollution control (APC) system. Theflue gasesfrom the 4 furnace/boiler systems
are collected inacommon duct leading to the APC system. The APC system consistsof two parallel APC trains
that dischargethrough two induced draught (1D) fansinto asinglefluestack. Built to meetloca emissonstandards,
including < 20 mg/Rm® @ 11% O, particulate emissions and 0.5 ng TEQ/Rm* @ 11% O, PCDD/PCDF, the
facility has operated at an average 91% availability since start-up while cons stently meeting the emisson sandards
during annual and semi-annual testing.

Having successfully demongrated that the facility can operate and meet the existing environmenta standards, the
WTE facility isanimportant part of the waste management processin theloca municipality. Rapid population
increasesin theloca community brought increased pressuresto look for waysto extend thelife of thelocd landfill.
Whilediverson activities were championed as one potentid option, it was also recognized that additiona benefits
could be provided by both increasing the size of the facility and finding ausefor the bottom ash so it could be
diverted fromthelandfill. Thefacility examined bottom ash utilization opportunities and decided that processed
materia offered the highest potentia for re-use. To that end, they developed aplan to process and dry theash to
achievethe greatest flexibility for re-use. Coupled with the need to provide heat to the drying process was an
additional opportunity to generate electrical power using agas-fired turbine/generating set. Waste heat from the
turbine/generator exhaust could be used to dry the ash but only alimited amount could be used. Thus unique
circumstances surrounded the evaluation of options for air emission control of the expanded facility.

Sincethe origind facility was designed and commissioned, aban on new WTE facilitieswas rescinded and the air
emission standardsweretightened. Whileexisting facilitieswere exempted from tighter controls, expanding the
facility triggered aneed to comply with new standardsthat are equivaent tothe U.S. EPA largefacility standards
promulgated in 1995. Essentialy, mercury, cadmium, and lead along with PCDD/PCDF must be controlled to
more stringent levels, and NO, emissions must be reduced to 110 ppmv @ 11% O, While additional measures
to control mercury and PCDD/PCDF emissionswereavailable, thebiggest technica challengefacing theowners
was to find a reasonably priced system to reduce NO, emissions.

Each of the two existing APC trains had been designed to accommodate the flue gases from three operating
furnaces, therefore, no major changes were required to incorporate the new 5" furnace into the system. The
project team consdered variousways of achieving the desired improvement in APC performance and decided that
SCR control offered the best chance of meeting the new NO, emission standards. Taking advantage of the excess
heet from the combustion turbine exhaust to reheset the flue gasesto a SCR operating temperature of 255EC offered
alower capital cost than could be redlized with heat exchanger equipped SCR systems. Moreover, utilizing the
waste heat improvethe heat rate of the turbine and provided better electrica energy pricing. The SCR wassized
to control NO, emissions from the combustion turbine and provide opportunities for the operator to select from
arange of used turbines availablein the market. The SCR application providesthermal catalytic oxidation of
PCDD/PCDF alowing consideration of alternative mercury control measures.

Anintegrated approach covering all the aspects of the needed APC retrofit and facility expansionwaschosen.
A sodium-tetra-sulfide (Na,S,) injection systlemwill be used to remove mercury fromthe WTE fluegas. Thispaper
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outlinesthe principle of this patented German technology, aswell asthe design of theinjection system for the
common duct leading to the existing APC system. By combining an SCR for NO, control with athermal oxidation
gep for PCDD/PCDF, the Combination SCR provides s multaneous remova of PCDD/PCDF and NO, using the
same catalyst within one reactor.

The paper will detail the process and reaction mechanisms of this European proven technology, as well as
describing the design and set-up of the SCR reactor. The reactor will accept both the flue gas from the 5 furnaces,
aswell asthat from the combustionturbine. Therequired NOx removal efficiency for the combined fluegasstream
of over 70% and the required PCDD/PCDF reduction efficiency of about 90% can be assured by the cataytic
reactionsin the SCR reactor. NO, isreduced to N ,and H 0 in areaction with ammoniawhile the PCDD/PCDF
isthermally decomposed to itselementa congtituentsleaving no PCDD/PCDF contaminated resdue. Parts of the
flue gas exiting the SCR reactor will be utilized in the bottom ash dryer.

The paper presents the process technology and basic design of the system which, to the best of the authors®
knowledge, will be the first SCR system retrofitted to aWTE facility in North America.



